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(54) PNEUMATIC RADIAL TIRE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pneumatic 
radial tire wherein productivity is improved, also an used 
amount of bead wire is decreased, lightening of weight 
can be attained. 

SOLUTION: In this pneumatic radial tire, a plurality of 
orderly arranged carcass cords 6 are continuously 
reciprocated between a pair of right/left bead parts to 
form a carcass layer and, in a reciprocation turning part 
7 thereof, a carcass cord collective part 6a bundling a 
plurality of the carcass cords 6 almost in parallel in a 
tire peripheral direction is provided, also this 
reciprocation turning part 7 is pressed from both 
surfaces by bead cores 3 made of a bead wire 3a wound 
in the tire peripheral direction, the carcass cord 
collective part 6a is locked to the bead cores 3. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Make two or more carcass cords lengthened and arranged go back and forth 
continuously between bead parts of a right-and-left couple, and a carcass layer is formed, 
Provide said carcass cord convergence part which bundled two or more carcass cords of a 
book in parallel with a tire hoop direction in the both-way clinch part, and. A radial-ply tire 
containing air puts from both sides and it was made to stop said carcass cord convergence 
part to this bead core by a bead core which consists of a bead wire around which a tire 
hoop direction was made to wind this both-way clinch part. 

[Claim 2]The radial-ply tire containing air of said carcass cord according to claim 1 whose 
number it lengthens and arranges and is 2-8. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention improves productivity in more detail about the radial- 
ply tire containing air which made the carcass cord go back and forth between the bead 
parts of a right-and-left couple, and formed the carcass layer, and it relates to the radial-ply 
tire containing air which makes it possible to reduce the amount of the bead wire used and 
to attain a weight saving. 
[0002] 

[Description of the Prior Art]When forming the carcass layer conventionally applied to the 
general radial-ply tire containing air, Hang two or more carcass cords which lengthened 
beforehand and were arranged on a calendar process, carry out rubberizing of the 
unvulcanized rubber, and it is made a band-like web material, After cutting this rubberizing 
web material at a longitudinal direction in the size by the winding-up height of both ends a 
little longer than the diameter direction length of an abbreviated carcass layer, these cut 
pieces are joined together so that it may become peripheral length required for a tire hoop 
direction about the singular number or two or more sheets according to tire sizes, and 
carcass material is formed. 

[0003]The carcass material prepared in this way is moved to the forming cycle of a green 
tire, and is twisted around a molding drum, Subsequently, after inserting a bead core in the 
both ends of the periphery, a green tire is fabricated by winding up the both ends of carcass 
material so that a bead core may be wrapped in, and twisting side rubber etc. further. 
[0004]However, in the carcass layer fabricated by doing in this way. Since the cutting 
fracture surface of a carcass cord was formed in the winding-up end of the carcass material 
after shaping and this cutting fracture surface existed in a tire sidewall part with big 
deformation, it was not rare to cause tire failure by the stress concentration to the cutting 
fracture surface, then, the object for tire shaping — one carcass cord being knit up, and a 
carcass layer being formed on the periphery of a core, and, The bead structure (JP,6- 
171 306, A) put from both sides by the bead core which consists of a bead wire around 
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which the tire hoop direction was made to wind the both-way clinch part is proposed. This 
bead structure concludes a carcass layer to a bead core according to the shearing force 
(drawing-out resistance) between a bead core and a carcass cord. 

Unlike the case where the both ends of carcass material are wound up, the cutting fracture 
surface does not exist in a tire sidewall part. 

[0005]However, in above-mentioned bead structure, since it was necessary to fully secure 
the drawing-out resistance between a bead core and a carcass cord, there was a problem 
that the amount of the bead wire used could not be reduced. Although tires both for a gas- 
snipper, such as an electromobile in recent years, required the weight saving severely 
especially, with the tire which has the above-mentioned bead structure, it was not able to 
reply to these demands. In the above-mentioned tire, since one carcass cord was knit up 
and the carcass layer was formed, the problem that it was very bad also had productivity. 
[0006] 

[Problem(s) to be Solved by the lnvention]The purpose of this invention improves 
productivity and there is in providing the radial-ply tire containing air which makes it 
possible to reduce the amount of the bead wire used and to attain a weight saving. 
[0007] 

[Means for Solving the ProblemJA radial-ply tire containing air of this invention for attaining 
the above-mentioned purpose, Make two or more carcass cords lengthened and arranged 
go back and forth continuously between bead parts of a right-and-left couple, and a carcass 
layer is formed, Provide said carcass cord convergence part which bundled two or more 
carcass cords of a book to abbreviated parallel in a tire hoop direction in the both-way 
clinch part, and. It puts from both sides and was made to stop said carcass cord 
convergence part to this bead core by a bead core which consists of a bead wire around 
which a tire hoop direction was made to wind this both-way clinch part. 
[0008]Thus, provide a carcass cord convergence part which bundled two or more carcass 
cords to abbreviated parallel in a tire hoop direction in a both-way clinch part, and. By 
putting this both-way clinch part from both sides by a bead core which consists of bead 
wires, and having made it stop this carcass cord convergence part to a bead core, Since 
drawing-out resistance between a bead core and a carcass cord can be raised 
substantially, the amount of bead wire used can be reduced and a weight saving of a tire 
can be attained. And compared with a case where the carcass layer of the one carcass 
cord is knit up and carried out, the productivity of a tire can be substantially improved by 
making two or more carcass cords lengthened and arranged go back and forth continuously 
between bead parts of a right-and-left couple, and forming a carcass layer. 
[0009] 

[Embodiment of the lnvention]Hereafter, the composition of this invention is explained in 
detail with reference to an attached drawing. Drawing 1 - drawing 3 illustrate the radial-ply 
tire containing air which consists of an embodiment of this invention. In the figure, the 
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carcass layer 2 is constructed across between the bead parts 1 and 1 of a right-and-left 
couple, and the tire width direction both ends of this carcass layer 2 are put between the 
inside of the bead core 3 which consists of the bead wire 3a which the tire hoop direction 
was made to wind. The two-layer belt layer 5 is annularly arranged over 1 round of tires at 
the outside of the carcass layer 2 in the tread part 4. 

[0010]The carcass layer 2 makes two or more carcass cords 6 lengthened and arranged go 
back and forth continuously between the bead cores 3 and 3 of a right-and-left couple, as 
shown in drawing 2 , and. It is formed so that the carcass cord convergence part 6a which 
bundled two or more carcass cords 6 to abbreviated parallel in the tire hoop direction R in 
the both-way clinch part 7 of the tire width direction both ends may be formed. 
[001 1]Such a carcass layer 2 can be formed on the conveyor belt which can be inched, or a 
molding drum. That is, arrange two or more ******** 10 to the tire hoop direction R at an 
abbreviated single tier, and in one, to tire width direction W, these ******** 10 are held so 
that reciprocation moving is possible, and it is made to carry out yarn feeding of the carcass 
cord 6 from each ******** 10. And after sticking an unvulcanized rubber sheet, for example 
on a molding drum, Two or more carcass cords 6 are laid in parallel from ******** 10 on this 
rubber sheet at tire width direction W, By making ******** 10 stand it still, when all the 
carcass cords 6 exceed to the outside of the position of the bead core 3, and making the 
tire hoop direction R inch a molding drum, The tire hoop direction R is made to carry out 
parallel translation of two or more carcass cords 6 in the both-way clinch part 7, and the 
carcass cord convergence part 6a is formed in this portion. 

[0012]Thus, the carcass layer 2 can be easily formed over the tire perimeter, forming the 
carcass cord convergence part 6a in the both-way clinch part 7 by repeating the 
reciprocation moving of tire width direction W of two or more ******** 10, and inching of the 
tire hoop direction R of a molding drum by turns. The both-way clinch part 7 of the both 
ends of this carcass layer 2 is put from both sides by the bead core 3 which makes a tire 
hoop direction come to carry out multiple-times winding of the bead wire 3a which has the 
twist structure of 1xN, as shown in drawing 3 , and that carcass cord convergence part 6a is 
arranged at inner one end of the bead core 3. 

[0013]ln the radial-ply tire containing air mentioned above, form the carcass cord 
convergence part 6a which bundled two or more carcass cords 6 to abbreviated parallel in 
the tire hoop direction in the both-way clinch part 7, and. Since this both-way clinch part 7 is 
put from both sides by the bead core 3 which consists of the bead wire 3a and it was made 
to stop the carcass cord convergence part 6a to the bead core 3, the drawing-out 
resistance between the bead core 3 and the carcass cord 6 can be raised substantially. For 
this reason, since the stop power of the carcass cord convergence part 6a of that to which 
the shearing force between the bead core 3 and the carcass cord 6 falls acts when the 
amount of the bead wire 3a used which constitutes the bead core 3 is reduced 
conventionally, It becomes difficult to produce the inconvenience that the carcass cord 6 
falls out from the bead core 3 with the internal pressure load under vulcanization molding. 
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Therefore, in this type of bead structure, it becomes possible to reduce the amount of the 
bead wire 3a used, and the weight saving of a tire can be attained. 

[0014]And since in forming the above-mentioned carcass cord convergence part 6a two or 
more carcass cords 6 lengthened and arranged are made to go back and forth continuously 
between the bead parts 1 and 1 of a right-and-left couple and the carcass layer 2 was 
formed, Compared with the case where knit up one carcass cord between the bead parts of 
a right-and-left couple, and a carcass layer is carried out like before, the productivity of a 
tire can be improved substantially. 

[0015]As for the number of the carcass cord 6 lengthened and arranged, in this invention, it 
is [ 2-8 ] still more preferably desirable to use 2-6. Since the carcass cord convergence part 
6a cannot be formed as the carcass cord 6 lengthens, it arranges and a number is one, the 
effect of this invention is not acquired. If the carcass cord convergence part 6a will come to 
be greatly formed on the other hand if the carcass cord 6 lengthens, it arranges and a 
number is increased, and the number exceeds eight, since the uniformity of a tire will get 
worse, it is not desirable. 

[0016]Although the above-mentioned embodiment provides the carcass layer of one layer, 
a carcass layer laminates two or more layers, and it may be made to provide it in this 
invention. Thus, what is necessary is just to conclude a bead core and a carcass cord 
mutually by forming above-mentioned bead structure and carcass structure about the 
carcass layer of at least one layer, when a two or more layers carcass layer is provided. 
[0017] 

[Example]Tire sizes were set to 185/60R14, and a tire and the comparison tires 1 and 2 
were manufactured in the tire structure shown in drawing 1 this invention tire and 
conventionally which changed only carcass structure and bead structure as follows. 
Lengthen and arrange the carcass cord of 15 this invention tires , and between the bead 
parts of a right-and-left couple, make it go back and forth continuously and a carcass layer 
is formed, Provide the carcass cord convergence part which bundled the carcass cord to 
abbreviated parallel in the tire hoop direction in the both-way clinch part, and. It puts from 
both sides and was made to stop that carcass cord convergence part to a bead core by the 
bead core which consists of a bead wire around which the tire hoop direction was made to 
wind this both-way clinch part. As a bead wire, what has the twist structure (element wire 
diameter: 0.43 mm, cord diameter: 1.30mm) of 1x6 was used, and the winding number was 
set up so that ten bead wires might grasp a both-way clinch part. The maximum diameter of 
the above-mentioned carcass cord convergence part was set to 1.25 mm. 
[0018]The carcass cord of one tire is made to go back and forth continuously between the 
bead parts of a right-and-left couple conventionally , a carcass layer is formed, and it was 
made to put from both sides by the bead core which consists of a bead wire around which 
the tire hoop direction was made to wind the both-way clinch part. As a bead wire, what has 
the twist structure (element wire diameter: 0.35 mm, cord .diameter: 1 .35mm) of 2+7 was 
used, and the winding number was set up so that 16 bead wires might grasp a both-way 
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clinch part. 

[0019]The conventionally same structure as a tire was used except having used what has 
the twist structure (element wire diameter: 0.43 mm, cord diameter: 1.30mm) of 1x6 as 
comparison tire 1 bead wire. 

As comparison tire 2 bead wire, what has the twist structure (element wire diameter: 0.43 
mm, cord diameter: 1.30mm) of 1x6 was used, and it was made the conventionally same 
structure as a tire except ten bead wires having grasped the both-way clinch part. 
[0020]About these examination tire, the following test method estimated a production rate, 
the amount of the carcass cord used, the amount of the bead wire used, and the amount of 
displacement of the carcass end at the time of vulcanization molding, and the result was 
shown in Table 1 with it. 

Production rate: The time which shaping took about each examination tire was measured, 
and the index which sets a tire to 100 conventionally showed. Productivity is excellent, so 
that this index number is small. 

[0021]The amount of the carcass cord used: The weight of the carcass cord used for each 
examination tire was measured, and the index which sets a tire to 100 conventionally 
showed. There is so little amount of the carcass cord used that this index number is small. 
The amount of the bead wire used: The weight of the bead wire used for each examination 
tire was measured, and the index which sets a tire to 100 conventionally showed. There is 
so little amount of the bead wire used that this index number is small. 
[0022]The amount of displacement of the carcass end at the time of vulcanization molding: 
Vulcanization molding of each examination tire was carried out applying internal pressure, 
and the amount of displacement of the carcass end position after the vulcanization to the 
carcass end position at the time of unvulcanized was measured. The index which sets a tire 
to 100 conventionally showed the evaluation result. There are so few amounts of 
displacement of a carcass end that this index number is small. 
[0023] 
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[0024]So that clearly from this table 1 this invention tire, Compared with the tire, the 
production rate could be improved conventionally, it could produce continuously using the 
carcass cord lengthened and arranged, and the amount of the bead wire used was able to 
be reduced substantially, controlling the amount of displacement of the carcass end after 
vulcanization molding on a par with the former moreover. 

[0025]On the other hand, although the same bead wire as this invention tire was being 
used for the comparison tire 1, in order to obtain performance equivalent to this invention 
tire, it needed to make the amount of the bead wire used conventionally the same as a tire. 
Although the weight saving of the comparison tire 2 was carried out by adopting the same 
bead structure as this invention tire, since it did not have a carcass cord convergence part 
in the both-way clinch part of a carcass cord, the amount of displacement of the carcass 
end at the time of vulcanization molding was increasing substantially compared with the tire 
conventionally. 
[0026] 

[Effect of the lnvention]As explained above, in this invention, make two or more carcass 
cords lengthened and arranged go back and forth continuously between the bead parts of a 
right-and-left couple, and a carcass layer is formed, Provide said carcass cord convergence 
part which bundled two or more carcass cords of the book to abbreviated parallel in the tire 
hoop direction in the both-way clinch part, and. The drawing-out resistance between a bead 
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core and a carcass cord can be substantially raised by putting from both sides and having 
made it stop said carcass cord convergence part to this bead core by the bead core which 
consists of a bead wire around which the tire hoop direction was made to wind this both- 
way clinch part. 

Therefore, the amount of the bead wire used can be reduced and the weight saving of a tire 
can be attained. 

And according to this invention, compared with the case where the carcass layer of the one 
carcass cord is knit up and carried out like before, the productivity of a tire can be improved 
substantially. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a meridian line sectional view which illustrates the radial-ply tire containing 
air which consists of an embodiment of this invention. 

[Drawing 2] It is an explanatory view showing the manufacturing method of the carcass layer 
of the tire of drawing 1 . 

[Drawing 3] lt is a perspective view showing the structure of the circumference of the bead 
of the tire of drawing 1 . 
[Description of Notations] 

1 Bead part 

2 Carcass layer 

3 Bead core 
3a Bead wire 

6 Carcass cord 

6a Carcass cord convergence part 

7 Both-way clinch part 



[Translation done.] 
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DRAWINGS 

[Drawing 1] 
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[Drawing 31 
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*X 3 - FiOilSB 6 a J: 3 K^j££*lT V% 5 . 

[0011] ^(7)J;d : 5r^-*xJi2(i:. ^JOTttfrn 
yKT^)V F F y AJbTJBjaW-* Z b &3Jt&-&b 

T« fflx. Iffm F 9 A±fc* Jn8W> a*A S'- F £&& 9 ft 
ftfcft, Z0)zf£.is- F_L^*iiJL&l 0*^^-f 
*(S]W^^:co*-^Xr3 - F 6 5:WCilltV> 
£TO#-#X3-F6#b'-F373<9fiS<0*h 

6a2rlS(ti>J;5tC-ri). 

[0 0 12] £*>i3C«»<0*itiL«l 0W*-f-WB 
#-#*3-Fm^6a£lS(t3r#£>. :MAr£JSK 

fcr^t- «fc o Kffl^Jf 1 x N<oaso«Ba**f «. f- F7 

3T3K«koTMfl535p£>8&*i&£*U ^<r>A-^xa- 
F*sESB6 a #h*- K373 OPWWcffiaSiia . 
[0 0 13] ±^t7tSmA0 7^*T/l-^^ J rT't±. ft 

ffii:WW:«b!t*-*X3- F*S?gB6 a 
Sfc*fc. ^^afIlff , 3iRLSI?7^b--FV-fV3 a*> 

X3-F*5£gB6 aSrh*-K=i73fc:fluM-&J:3fc:L 
tzcDX', b'-F373fc#-#X3-F6fc<7>ia<7)§l#C 

373 &*8fS;-r^ b- -^3 aO&fflifct&fcJ: 0 
iSMLtztgr&lz, b'-F373fc#-#X3-F6 fc<0 
ra^Bf^^flST-TS hWJi-tixn- F*3fcgB6 a 

Tt'-K373*^*-*X3-K6 #&ff& b^o^F 

twrniz**). fj^to&mitzmhzttfx-zh. 

[00 14] L*»k. ±M<7)#-tiX3-vm3i&6 a 



5:st-«iot- fsb i , i mzmmiz®. 

mZ-ttX*-*Am2Z&f&-fh£ol,zLt:cr)X\ 
tf) J: 3 K 1 #0;$ X 3 - F £ b- FgCS 

tc»^±(f T # - # * B-r £> icJt^T 9 4 ^coOiM 
ti£±mzft±-t h Z #T'£ •& . 
[00 1 5] #f&Bjfr::mvC. 31 
3-F6<7):*&ti:2-~82k $ L< 1*2-6* 

fc-f-iikj&taiU^. A-*X3- F60§l#ft5^.* 
m# 1 *>WC*£ t . U-iiXn- FAJSSI56 a SrJ^ 

#-#*3-F6«3l#«5;i#ifc££<-r&fc# 
-#X3- F<ft3ig?6 a*^# < X 1 tz* 

[ o o 1 6 ] ±!ensfej£jgu± i mcnu-iix-m* 

;*Jifc:ovvt±»<oh* - Fflfigfc ^-^x^jt^^fiSt^- 
h Z t iz X 0 b'- F 3 r b iJ -il X rj - F t SrSV Hc«5 

[0017] 

[IdftM] ?-f^X|185/60R14i:L, 0 
1 \,Zwrt9 -i -Tffimz&^X . ti-ti^mm.Rlft- F 

^-f^ayitiR^^^l , 2ZWLftLtz. 

5*#)*}-*lX 3- F £31 S»i Tft*— »<Ob*- FS5 

^f»5ilLgP^*-^^3-F£^'f "VHS-m tCB&T^tC 
^ia^^-^^3-F*^gB5rStt^.t*t^ I^ffil 
*r b 36 L« * ^ -f -V^^riSl fc*HI 2 b- FV'f -V^ 
t^Sb*-F3TtcJ:r>TWiBI*»4>^a^. *<nit- 
H#BB»* b*- F 3 TfcfiRjk-Ti i 3 Lfc . 
b-FV^fcL-t. lx6<^»0fl»Ji 0. 
43mm, 3— F@: 1. 3 0mm) IrttSt^Jft 
fflU tt««f OagLa?* 1 0*«0b'-H7^»t 
4«fc3t«liBft*iaSLfc. *J3. ±IB^-^X3-F 
MSmn&jjgmt 1 . 2 5mmt^oTUfc. 
[00 18] fe5fe?-f -V 

1 ^^-^^3- F ££*-*t<7)b- FSSra^ji^M 

Z9'i J rmijfo izm® § "fr^ b'- F V A ^frh Kc h b*- 
F 3Ttc J: -?TMIB!l*^^iitf X o iz Ltz . b- FV 
-f-VtUT, 2 + 7<7>«S0«Bft («»S: 0. 3 5m 
m. 3-Ffl : 1. 3 5mm) i^-fh tOS-filfflL. 

[00 19] Jtlg^-f -vi 



(4) 



mmW- 10-305710 



h'-K7^tiU. 1 x6cr>M*)ffim <?Ht£@: 0. 
4 3mm. 3— Kg: 1. 3 0mm) Irtfl.tOJt 

ffl vtz z t jawi . fie** -^tPi twitt . 

b'-HV^-VfcLT. 1 x6<7)M0«it (SUS: 0. 
4 3mm. 3- Kg : 1. 3 0mm) £3rf& tc02r<£ 
JBU aatffOilLSSSrl O^h-KV^f+iiSfflm- 

[0020] iix^iSgfe^-f -^(c-pv^T . Tia^s^* 



[002 1 ] a-^XJ-Kfcffig : j tfflftjM-frfctt 
0 0 fc -f & fHWcT ^ Lfc . CI c7>m<i*vi^ £ if # 
h'- H 7 -Vfgfflg : g «gfc» 4 -^tcteffl Lfc t'- YV 

[00 2 2] an^;)gB»tcfe(t-s>^-^x^co^g : 

cot-* xiffi&wiztt-t h t\mk<W] -m xmnaflyst 
{afi^ansL^. mm&mz. ra**^*: 1 oot-t 

[00 2 3] 



mi 









Jfctt 

*-riri 






5 


1 


i 


l 


!6*B&a>g*Itg (mm) 


1. 2 5 










1X6 


2 + 7 


1X6 


1X6 


(mm) 


1. 3 0 


1.3 5 


1.3 0 


1.3 0 


(mm) 


0. 43 


0. 35 


0.4 3 


0. 43 




1 0 


1 6 


1 6 


1 0 




9 3 


10 0 


1 0 0 


10 0 




10 1 


10 0 


10 0 


10 0 




6 8 


10 0 


10 0 


6 8 




10 0 


10 0 


10 0 


115 



[00 24] ZCDmifrhty^frZkolZ. *m%?4 

Pii.-t&zbtfT'Z. Lfri>wfosamizt5»h*i-i!i 
<r>mms.**mi,z\m-t h z t wx-% tz . 

[0 0 2 5] ZMZKLX. tiMfj-rnt* 

4 ^tmtt'-Yvj^zmmLx^&itcrxD. #fgHji 



ZtlzJ:>r)$mitZtiX^&l>cr>(7>, ^-^xn-h'cT) 

mmvm^mzt-xx^-Y-sgmttLx^j:^ 

A WZifr^Xl&lZW* LX^tz . 
[0026] 

[^Bj<7)S&*] u±.mviLtzJioiz*miizxtui. a 



b*- K V>f ^frhtch tT- H 3 Tic J; •oT»tR» 

*§HHcit^T 9 4 ^cr,^m^±mizi^±-t h -r t #*-e 
[Hi] 



5 4 
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[01 ] *&W0)mm&Mfrt>%h£MA*)7i;T>u? 
[02] m\<r>94^<ni]-*7m<rm^m:K-m. 
[03] m\cn>?4*?<7>v-Ymv<?>ffi&*7tt®tim 

1 b-K3& 

2 *)-tixm 

3 b'— K37 

3 a b'-FV-f-^ 
6 *-WD-K 

6 a U-tX-n-YmZm 

7 ffifWfOiELgB 

[02] 




w 



(6) 



mm 
mm 




mm 



mm 



mm 



